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ABSTRACT.
me growth response, feed conversion ratio and cost benefits of hybrid catfish :Heterobratichus
longifilis X 'C/arias gariepinus fed five maggot meal based diets were evaluated for 56 days in
outdoor concrete tanks. Twenty-five fingerlings of the hybrid fish were stocked in ten outdoor
concrete tanks of diniension 1.2.mx0.13mx0.18m and coded MM, MM5 in relation to their diet
name. Five isonitrogenous and isocaloric maggot rneal based diets narnely MI1/11 0%tnaggot
mea!, MM2 25% maggot meal, MM3-50% maggot meal, Mae 75% maggot meal and MM5-
100% maggot meal were used for the experiment.The higher the proportion of maggot in the
meal, the higher the ether extract and crude fibre. No significant difiere rice P>0.05 exist between
ash content of the experimental diets. Diet MM2 had the best growth performance and highest
MGR with a significant difference P<0.05 with other diets fed fish. No significant differences
P>0.05 exists between the growth parameters for diets MMi. MM3, and MM4. A positive
correlation (r 1.0) exists (P<0.05, 0.25) between the growth parameters for the different
experimental diets. Highest correlation r2 =0.9981 exists P<0.05 between MGR within the
treattnents No significant P>0.05 difference expenditure. but there is between the profit indices
and incidence of cost between the trials. MM2 has the best yield cost and net profit.Without any
reservation, inclusion of maggot based meal diet is recommended as feed of hybrid catfish to
75% inclusion for growth and profit incidence.
Key words: Heteroclarias, Maggot meal, fishmeal, proximate composition, growth and Cost
Benefits.
INTRODUCTION
The cost of feeding has long been recorgnized as the major cost in aquaculture
(Olomola, 1990). To buttress this, Falayi (1992) documented that this cost claims about 60% of
the recurrent cost of fish farming venture that minimized the profit margin of fish farmer& and
negate the economic viability of the fish industry.
Fishmeal, which constitutes about 50-75% by weight in most aqua feeds, is an important
ingredient in aquaculture diets. Though it has high protein quality determine the and palatability
but still remains the most expensive ingredient out of the other ingredients used in fish feed
formulation. The cost attached to these ingredients has a lot to do with its rare availability,
consumption by man and competition from other livestock industry ( Misra et al., 2003 ard
Fasakin et al., 2000).
Although, cost is not the most important consideration for feeding a diet to fish or in feed
formulation. It is rather important that a practical or alternate diet contains all the essential amino
acids, fatty acids, vitamins and minerals required by a fish for rapid growth, sound health and
economic profitability (Webster et al., 2000).
Hence, partial or total replacement of fishmeal protein with alternate sources of protein could be
of considerable economic advantage especially of the ingredients in associated with moderate
reduction in feed efficiency.
231
Maggot, the larva form of Housefly (Musca domestica) is not been competed for as
animal protein source by man This organism grows extensively on animal dung and food wast,:,
where it digests the to odour free "scum" with high nutrient value. Maggot is readily available
and has been accredited for its high quality protein with amino acids profile showing its biological
value to be superior to soybean and groundnut cake (Eyo, 2003 and Adejinmi, 2000),
The culture of 'Heteroclarias is rapidly increasing in Nigeria. This is due to the higt-
growth rate and resistance to disease and -poor environments inherited from Heterobranchu,!.;
fongifilss x 'Clarias gariepmus respectively. Heteroclarias is an omnivorous fish and a renowned
maggot feeder, which is culturable in both indoor and outdoor tanks (Sogbesan et al, 2004a and
Babatunde, 1990). With the rapid increase in market demand of this species, there. is a need to
buttress the production so that the aquaculture sector will be able to alleviate the deficit in the
supply of this specie.
Hence, the major aim of this study is to evaluate the economics and production capacity of
Heterociarias fed maggots me.,1 supplemented diet.
MAMMALS /4e
aperirreem Nsh
A total of 250 Heteroclarias hybrid fingerlings were purchased from Olulana fish breeding
centre, lbadan. The fish were acclimatized in the Fishery and Hydrobiology laboratory of the
Department of Zoology, University of lbadan, and lbadan; for one week and fed a compounded
feed formulated at 35% crude protein. They were fed twice daily, morning (08.00-09.00) and
evening (18.00-19.00h).
Experiteent31
The experimental set-up consist of ten outdoors concrete tanks of dimension 1.28m x
0.64m x 0.58m at the fishery experimental ponds of the Department of Zoology, University of
lbedan. The tanks were screened with mosquito net to protect the fingerlings from predators.
Eepeifteeeeeel diets:
Five experimental diets were formulated and prepared for this experiment as shown in
Teble 1. Diet MMe which contains 0% maggots meal was used as the control. Diets MM2, MM3
M.:\/14 and MM5- containing 25%, 50%, 75% and 100% supplemented maggot meal respectively.
Pi diets were isonitrogenous at 40% and isocaloric at 4824.4 - 5002.5 kcal/kg.
Production of Maggot m
Maggots used for this experiment were cultured according to (Nuov et al, 1995 and Madu
and Ufodike, 2003) methods. The collection was done as described by (Adejinmi, 2000) uSing
screen nets. The maggots are photonegative, so in an attempt to escape from the traces of
sunlight, they pass through the 3mm-mesh size net and were collected into a basin under the net.
Maggots collected were weighed, dried under the sun and grounded into powdery form
Using blender machine.
Mocking and feedins of The E:73riniented Fish.
immediately after acclimatization, the fish were sorted, weighed and randomly stocked into the
ten outdoor tanks at the rate of 20 fish per tank. The fish were starved overnight to empty their
gut and increase their appetite and reception for the new diets. The fingerlings were fed with the
experimental diets at 5% body weight twice daily for 56 days. Half of the ration was fed at 8.00-
9.00 and the rest 18.00-19.00 GMT. The quantity of feed was adjusted based on the weight of
fish for previous week throughout the duration.
S.a,1 !piing And Monitoring Of The Experimental Fish
The length ,and vveight of each fingerling in each tank was measured at the
commencement of the experiment. Subsequently, 5 fingerlings were taken randomly from each
tank once a week and weiahed with beam balance to access
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the growth rate. The sampling exercises were carried out in the morning before feeding the fish.
Any dead fish is quickly removed and recorded to survival rate. The experiment lasted for 8
weeks. -
II/Ionitoring Of Water Quality:
Water temperature record was taken daily before feeding (7.00-8,00) with graduated
mercury-in-glass thermometer. Dissolved oxygen and pH were determined using the methods
described by Boyd (1979).
Economic Evaluation.
The economical evaluation of substituting fish meal with maggot in the culture of
'Heteroclarias' hybrid was determined. The feed ingredient costs were evaluated by using the
current market price The profit index and incidence of cost were evaluated based on the
equation:
Profit index = Number of fish produced
Cost of feed
Incidence of cost (R) = Cost of feed
Mass of fish produced (kg).
Net Profit = Sales - Expenditure.
Benefit: Cost ratio (Bcr) = Total Sales
Total Expenditure (Mazid, et. al., 1997)
Table I. Formulation and Proximate Com osition Of Experimental Diets.
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Feed Ingredients MM1 MM2 T mM3
' Fish Meal 30.0 22.5 15.0 7,5
Maggot Meal 7.5 1 15.0 22.5 30.0
Blood Meal 5.0 5.0 5.0 5.0 7.5.
Groundnut Cake 30.0 33.0 t 42.0 49.5 51.5 -
Yellow Maize 30.0 28.0 ' 18.0 10,5 6.0
l Soybean Oil 2,0 2.0 2.0 2.0 12.0 - --- '
Binder 0.5 0.5 0.5 0.5 0.5
Bone meal 0,5 0.5 0.5 0,5 0.5
-Salt 0.5 0.5 0.5 0.5 0.5
Vitamin Premix 1.5 1.5 1.5 1.5 1.5
Total 100.0 100.0 100,0 100.0 100.0
Calculated Crude Protein % 40.10 40.01 40.01 40.01 40.00
ANALYZED PROXIMATE COMPOSITION
-Crude Protein % - 40.16 40.06 40.46 40.44 40.31
Ether Extract % 10.59 11.75 12.10 13.05 13.90
Crude Fiber % 3.28 4.18 5.20 6.17 7.02
- ---- ------ ----
-As h °/0 7.74 7.78 8.01 8.21, 8.29
86.23 87.11 86.20 -86.80 86711 -----Dry Matter %
Nitrogen Free Extracts % 38.23 36.23 33.23 31.13 30.48
Calculated- GroSs Energy Kcal/ 482,44 484.41 487.49 489.51 489.95
100
nalytical Determination
The experimental diets were analyzed separately for proximate composition and energy contents
using the standard A.O.A.0 methods (A.O.A C., 1995). Growth response and survival data
collected were subjected to analysis of variance (ANOVA) test and the mean treatments were
compared with each other for significance differences (p<0 05).
All statistical analyses were done using statistical package for social scientists (SPSS 6.0) for
windows on an IBM-Compatible PC,
Table2. Growth parameters, Feed Conversion rate and Cost benefits of Hybrid Catfish fed
maggot meal based diets for 56 days.
7 PARAMETER 'M 1 TMM2 mm3 1 mm4 MM5
..Initial.weight () i 31 6755
Final Weight (g) 4.29 - -:1' -6114-.---:=_ _.2i.S9--- _4. 34_ .
R lative weight gain % t 145.1 205.1 1-56-9 148.0, : 107.4
'
_
I Daily wiiight gain(g/day-) 0.045 0.-055 0.047 i0.046 0.034
Daily_growth index 0.74 0.88 0.76 0.76 0.60
-1-MGR13.60 12.09 -1 11.82 .
SCR 1 0 68 0.80 0.70 0.70 1 0.58
- .tk -__ i_ .I 1.85 1.78 1.73 1.68 1.61
Survival % i 99.0 99.5 98.5 99.5
.
_ . _
Profit indices
Incidence of Cost
1 0.83 1.02 1.05 1.17111
1.2I 0 0.98 0.95 9.85
- ._.
_ .
_
, S les
_.. . _.
Enpenditure
Net Profit
_825 47 812.1_ ' 89005..45_
11160 10850
-
.
i 284.53 1_ 77.704 .5
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RESULT AND DISCUSSION
Table 1 preseeted the formulation and proximate composition of the experimental diets.
The crude Itpid of the,. diets increase insignificantly as the maggot inclusion level increase. This is
as a result of the high lipid in maggot meal which has ealier been reported (Sogbesan. et, a/:
2004a) The crude fibre increase with significant difference P<0.05 as shown by a single ANOVA.
Figure I shows the weekly growth pattern of Heteroclarias hybrid fed maggot meal supplemented
diets fro 56 days. Frorn the line graph, diet MK has the best growth pattern in week3 but at the
end of the experimental period; the highest weekly weight gain was recorded from diet MM2
Table 2 shows the growth Performance, Survival and Cost benefits of Heteroclarias'
fingerlings fed Maggot meal based diets for 70 days. The fingerlings fed MM? recorded a better
growth performance that varies significantly at P<0.05 with those fed MM. The daily growth
indices for the study fall within 0.60-0.88g/day with fingerlings fed MM2 having the best DGI and
MM5 fed fingerlings recorded the worst DGC The same is applicable to MWG. SGR and RWG.
There is a lower positivé correlation r = 0.2438 at P<0.05 between the SGR recorded at
different experimental feed treatments. This correlation shows a prediction equation of Y--: 68.03
- 48.65X
The survival rate recorded falls within 98.5-100%. The cost benefits has shown on table
2 indicates that MM? has a net profit of value of N397.53k, followed by N 284.53k for MM3 while
mm3 reCorded the lowest net profit value of N 94.55k.
i 850.48 -83-1.-97-
; 12875 -1-1:175--
! 239..52 -397.53
The optimum aim of every agricultural investor is to make profit at the end of the cultural
season. This same phenomenon is as well applicable to fisheries. Since cost of feed has been
one of the major constrain to the..development of aquaculture sector; provision of an alternative
ingredient that will be able to reduce certain percentage incurred by feeding overhead cost should
be embraced.
Heteroclaris fingerlings fed on combined protein feed did better in weight gain, daily
growth index, relative weight gain and specific growth rate than those fed on single protein source
feed as in MM, and MM5. The higher growth performance observed in combined feeding can
explain by the synergetic effect of Combining two biological compounds to have a single and
superior effect than when individually applied. This observation is in agreement with suggestions
by previous authors that combined protein source is better than single protein source for fish diets
(Sigh, eta!, 1978; Mazid, et.a/.,1987 and Hossain and Juancy,1989). Earlier than these reports,
Reichenbach-Klinke (1972) reported that live organisms contribute significantly in the digestion of
food by supplying digestive enzymes and also increase the conversion efficiency of artificial or
compounded feed hence a better growth performance.
Heteroclarias fingerlings fed diet I would have been expected to show the best growth
performance since its contains fish which is a high level of protein that has been known as'the
best feed for fish (Lovell, 1994 and Massomotu, et.a/.,1996), but this was not so. However, Lovell
(1994) reported that the biological value of protein source does not only depend on its amino acid
profile but also on its digestibility. Fibre content of feed has been documented to enhance growth
performance in fish (Steffen, 1989), the low fibre content of diet I might has been one of the
faetors for a low growth performance. The results on the survival rate indicated that the feeding of
Heteroclarias fingerlings on maggot diets can result into high survival rate. This cannot be
connecting to the high acceptability of this meal, which was observed during the study (Faturoti,
Babatunde, 1997).
The economic evaluation of feeding 'Heteroclarias' fingerlings on experimental diets
shows that diet II recorded the highest net gain and Benefit: Cost ratio. The positive net gain and
Benefit: Cost ratio recorded in all the diets indicate that 'Heteroclarias' can be economically
reared on all diets. However, the result further indicated that substitution of fishmeal with maggot
meal to 50% in the diet of 'Heteroclarias' can result into abetter Benefit: Cost ratio than when fed
with either fishmeal or maggot diet alone.
Conclusion and Recommendation.
This study has shown the possibility of inclusion of maggot meal in the formulation of fish
feed and that this meal can be use to supplement fishmeal to about 50% inclusion levels which
gave the best growth performance from this study.
The economic analysis also justifies the growth performance findings. Based on -these
results, the use of maggot to supplement for the costly fishmeal to about 50% inclusion levels is
recommended to fish farmers and feed industry.
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Fig. 1. Weekly growth pattern of 'Heteroclarias' fed maggot
meal supplemented diet
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